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© Method for manufacturing a face-to-face pile fab- 
ric in which in each case a first weft thread (6) is 
provided in the top fabric (TF) and the bottom fabric 
(BF) next to two second and third weft threads (7, 8) 
located one above the other, and in which in each 
case three weft threads are inserted simultaneously, 
each warp thread system comprising binder warp 
threads (3, 4) and a tension warp thread (9, 10), and 
pile-forming pile warp threads (11-14) interlacing in 
accordance with a three-pick weave. The quality of 
the fabrics (TF, BF) is improved by: 

- in each case forming pile on the first weft 
thread (6) which is provided on the back of the 
second (7) and third weft thread (8); 

- binding in the d ad pil warp thread (11-16) 
distributed over both fabrics (TF, BF); 

- in ach cas forming pil on the third weft 
thr ad (8) located on th back while a pile 
thr ad which starts forming pil or finishes 
forming pile is first interlaced with a third w ft 
thr ad b for it starts forming pile or is bound 
in; 



binding in the first weft thread (6) by means of 
binder warp threads (3, 4) in each case in a 
separate opening (49\ 50', ...; 49 M , 50", 49"\ 
50"\...); 

in each case forming pile on the first weft 
thread (6) which is not provided on the back of 
the fabrics (TF, BF); 

providing two tension warp threads (9, 10); (9\ 
10*) in each warp thread system. 
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The present invention relates to a method for 
manufacturing a face-to-face pile fabric, in which 

- a top fabric and a bottom fabric are formed 
by providing successive groups of three weft 
threads for each fabric, so that, in every 5 
group, a first weft thread extends next to a 
second and a third weft thread, which are 
located one above the other, by providing, for 
each fabric, adjacent warp thread systems 
having two binder warp threads which cross a 10 
number of times so as to form successive 
openings between their points of intersection, 
through which extends in each case a group 

of weft threads, and by binding a tension 
warp thread into each fabric in each of the rs 
warp thread systems; 

- in each case three weft threads are inserted 
simultaneously; 

- in accordance with a three-pick weave, in 
each of the warp thread systems at least one 20 
pile-forming pile warp thread is interlaced 

with a weft thread, alternately in the top fabric 
and in the bottom fabric; 

- and all pile-forming pile warp threads be- 
tween both fabrics are cut through in order to 25 
obtain two separate pile fabrics. 

Such a method is known from FR-2.1 82.790. 

According to this known method, the pile-for- 
ming pile warp threads are in each case interlaced 
with the third weft threads located on the back of 30 
the fabrics (except in case of a change of pile). 

In each case, two weft threads are inserted 
simultaneously into one fabric and one weft thread 
into the other fabric, a weaving loom thus inserting 
six weft threads in two working cycles. 35 

According to this method, the dead pile warp 
threads (i.e. the pile warp threads or parts of pile 
warp threads which do not form pile) are alternately 
bound into the top fabric and into the bottom fabric 
in the successive warp thread portees (a warp 40 
thread portee consists of a warp thread system of 
the top fabric and a warp thread system of the 
bottom fabric, whose binder warp threads, tension 
warp threads and pile warp threads are located one 
above the other). 45 

After the face-to-face fabric has been cut 
through, each fabric comprises successive rows of 
pile loops which have been interlaced with cor- 
responding weft threads. These pile loops have 
upright pile sides. In order to achieve perfect pile 50 
formation, these pile sides have to extend at right 
angles to the plane of the backing fabric (which 
comprises weft threads, binder warp threads and 
tension warp threads). If this is n t th cas (i. . 
with a so-called drawn pile), a fabric of inferior 55 
quality is obtained. As a result of a drawn pil , 
mixing contours may occur in the fabrics. 
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If the pile sides form different colour fields in a 
pile fabric (in order to produce a design or pattern), 
mixing contours occur when pile sides of a dif- 
ferent colour are visible among pile sides of on 
colour on the pile surface of the fabrics. This is 
caused as a result of pile sides of one colour 
extending at an angle among the pile sides of 
another colour in the vicinity of the separation lin 
between two colour fields, and being visible at the 
pile surface of the fabric. 

The colours mix and the fabrics have no clearly 
defined separation line between adjacent colour 
fields. 

The fabric produced according to the method 
of FR-2.1 82.790 exhibits a drawn pile. 

ft is an object of this invention, to provide a 
method for manufacturing a face-to-face pile fabric 
by means of which a drawn pile is prevented whil 
binding in the dead pile warp threads in each warp 
thread portee distributed over both fabrics. 

It was found that the drawn pile was a result of 
the fact that the first weft threads penetrate th 
second and third weft threads lying above ne 
another. The upright sides of the pile loops there- 
fore tend to spread out, thereby not remaining in 
the desired upright position as the face-to-face pile 
fabric is cut through. 

The abovementioned object is achieved ac- 
cording to this invention in that the first weft 
threads of successive groups extend in a first 
plane, which lies on the back relative to a second 
and third plane in which, respectively, the second 
and third weft threads of these successive groups 
extend, because the pile-forming pile warp threads 
are in each case interlaced with a first weft thread, 
and because the dead pile warp threads are bound 
in in each warp thread portee, distributed over both 
fabrics. 

Thus, two weft threads (the second and third 
weft threads), one above the other, are located in 
each case on either side of a pile loop. These weft 
threads keep the pile sides upright. In addition, the 
first weft thread is prevented from penetrating the 
second and third weft threads located above one 
another. 

As a result, the pile sides remain in the desir d 
position after the face-to-face pile fabric is cut 
through, at right angles to the plane of the backing 
fabric, so that a drawn pile no longer occurs. 

Furthermore, the quality of the fabrics is also 
improved as the dead pile warp threads are bound 
in in each warp thread portee distributed over both 
fabrics. 

With the known method according to FR- 
2.1 82.790, th pile warp threads which finish for- 
ming pile ar int rlaced with a s cond weft thr ad 
in a first warp thr ad port b for th y are bound 
into the top fabric, and the pile warp thr ads which 
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start forming pile are interlaced with a third weft 
thread b fore they start to form pile (run to the 
bottom fabric). 

In a subsequent warp thread portee, the pile 
warp threads which finish forming pile are inter- 5 
laced with a third weft thread before they are 
bound into the bottom fabric, and the pile warp 
threads which start forming pile are interlaced with 
a second weft thread before they start forming pile 
(run to the top fabric). ' 1Q 

The face-to-face pile fabric has alternating first 
and second warp thread portees. 

In each fabric, there are thus pile warp threads 
which interlace with second weft threads (located 
on the side of the pile). 75 

The pile sides thus formed are not visible on 
the back of the fabrics. The pattern of the pile 
fabrics is thus not completely visible on the back of 
the fabrics. Moreover, the visible part of the pattern 
appears as a dashed line. 2 o 

An additional object of this invention is to pro- 
duce the complete pattern of the pile fabrics clearly 
on the back of the fabrics. 

If. in the known method, the dead pile warp 
threads were to be bound in distributed over both 25 
fabrics, this would lead to mixing contours. When a 
first pile warp thread which was bound into one 
fabric starts forming pile (runs to the other fabric) 
and a second pile warp thread which was forming 
pile runs to said other fabric in order to be bound 30 
into the latter, both pile warp threads jointly run 
between both fabrics. This causes mixing contours 
after the face-to-face pile fabric is cut through. 

In order to prevent mixing contours, it should 
be ensured that, with the pile warp threads which 35 
have a pile-forming part which changes into a 
bound-in part and/or a bound-in part that changes 
into a pile-fonming part, a last or a first pile side, 
respectively, of said pile warp threads remains 
upright relative to the backing fabric after the fab- ao 
rics have been cut through. 

Mixing contours are prevented and the com- 
plete pattern of the pile fabrics appears clearly on 
the back by means of interlacing a pile warp thread 
with a first weft thread, before said pile warp thread 45 
is bound in or starts forming pile, respectively. 

In this manner, said first and last pile sides are 
also lateraJly supported by weft threads located 
one above the other, after the face-to-face pile 
fabric has been cut through. The pile sides remain 50 
upright, thereby preventing mixing contours. More- 
over, each pile side is interlaced with a weft thread 
on the back, so that the pattern is clearly and 
compl tely visible on the back of th fabrics. 

With a method as describ d in th first para- 55 
graph of this description, wh re at least on pile- 
forming pil warp thr ad has a part which forms 
pile becaus it is int rlaced with a third weft thread 



in each case, and has another part that is bound 
into a fabric in the form of dead pile warp thread, 
the quality of the resulting fabrics can likewis b 
improved. 

Such fabrics are obtained according to the 
method described in FR-2.1 82.790. 

These known fabrics do not show the complete 
pattern of the pile fabric on the back and the d ad 
pile warp threads are not bound in in each warp 
thread portee distributed over both fabrics. Furth r- 
more, the visible part of the pattern appears as a 
dashed line. If, with this method, the dead pil warp 
threads were to be bound in distributed over both 
fabrics, this would cause mixing contours (s 
above). 

It is also an object of this invention, with such 
fabrics (where the pile-forming pile warp thr ads 
are interlaced with the third weft threads), to show 
the pattern clearly and completely on the back of 
the fabrics, as well as to bind in the dead pil warp 
threads in each warp thread portee distributed over 
both fabrics while preventing mixing contours. 

This object is achieved in that, in each warp 
thread portee both at a transition from a pile- 
forming part to a bound-in part and at a transition 
from a bound-in part to a pile-forming part of a pile 
warp thread, said pile warp thread is interlaced with 
a third weft thread before it is bound in or starts 
forming pile, respectively, and in that the dead pile 
warp threads in each warp thread portee are bound 
in distributed over both fabrics. 

As all pile sides are now interlaced with a weft 
thread on the back, the pattern of the fabric is 
clearly and completely visible on the back of the 
fabrics. 

The dead pile warp threads are bound in in 
each warp thread portee distributed over both fab- 
rics. Mixing contours are prevented because ail pile 
sides are supported by adjacent (first) weft threads, 
so that they remain in the desired upright position 
after the face-to-face pile fabric has been cut 
through. 

With the method described in the first para- 
graph of this description, the first weft thread can 
also be prevented from penetrating the second and 
third weft threads lying one above the other by a 
special way of binding the weft threads in by 
means of the binder warp threads. 

The groups of weft threads are no longer pro- 
vided in each case in one opening between the 
binder warp threads but are distributed in each 
case over two successive openings, so that a first 
weft thread or a second weft thread and a third 
w ft thread, respectiv ly, alternately extends be- 
tw en the binder warp threads. Moreover, the d ad 
pile warp thr ads are bound in distributed ver 
both fabrics in each warp thread portee in order to 
improve the quality of th fabric. 
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In this way, the first weft thread is in each case 
bound into an individual opening, separate from the 
adjacent second and third weft threads. The disad- 
vantageous penetration of the second and third 
weft threads by the first weft threads is thus pre- 
vented. The above-mentioned disadvantages which 
are caused by said penetration are thus overcome 
by this method according to the invention. 

In the method described in the first paragraph 
of this description (and in which the dead pile warp 
threads are bound into one of the fabrics or divided 
over both fabrics), the penetration of adjacent sec- 
ond and third weft threads by the first weft threads 
can also be prevented by another special way of 
binding in the weft threads. In this case, a com- 
plete group of weft threads is also no longer always 
provided in the successive openings between the 
binder warp threads. 

The binding in of the weft threads takes place 
in such a manner that in each case the second and 
third weft threads extend through said successive 
openings while the first weft threads extend in each 
case through an opening which is formed between, 
on the one hand, two binder warp threads and. on 
the other hand, the tension warp thread or through 
an opening which is formed between, on the one 
hand, the two binder warp threads and. on the 
other hand, at least one dead pile warp thread. 

As the first weft threads in each case extend 
through individual openings and are consequently 
separated from the adjacent second and third weft 
threads, they can no longer penetrate said second 
and third weft threads. The abovementioned dis- 
advantages which resulted from said penetration 
are consequently eliminated. 

According to a first possibility, the tension warp 
thread is bound in on the back of the fabric relative 
to the first weft threads, while the crossing of 
binder warp threads relative to the first weft threads 
is provided in each case on the pile side, so that 
the successive openings are formed between the 
crossing binder warp threads, on the one hand, and 
the tension warp thread, on the other. 

According to a second possibility, the dead pile 
warp threads are bound in on the pile side of the 
fabric relative to the first weft threads, while the 
crossing of the binder warp threads relative to the 
first weft threads is provided in each case on the 
back, so that the successive openings are formed 
between the crossing binder warp threads, on the 
one hand, and at least one dead pile warp thread, 
on the other. 

In the above-described methods, where the 
penetration of the second and third weft thread by 
the first w ft thread is in ach cas pr v nted by a 
sp cial way of binding in th weft threads using the 
binder warp threads, mixing c ntours ar likewise 
prevented by first int rlacing a pil warp thr ad 



which starts forming pile or finishes forming pile, 
respectively, with a third weft thread before it starts 
forming pile or is bound in, respectively. 

The method as described in the first paragraph 
5 of this description can also be carried out in such a 
manner that the pile-forming pile warp threads are 
not visible on the back of the fabric (fabrics where 
pile is not passed through). This is achieved by 
interlacing the pile-forming pile warp threads in 
io each case with the first weft threads (not located on 
the back) of successive groups of weft threads. In 
addition, the dead pile warp threads are bound in 
divided over both fabrics and in each warp thread 
portee so as to improve the quality of the fabrics. 
75 As the third weft threads on the back of th 

resulting fabrics are not used for interlacing pile 
threads, such fabrics are suitable in particular for 
gluing onto surfaces, for example on a floor or 
walls. Since, in addition, the adhesive is nly 
20 present between the weft threads on the back and 
the surface, the flexibility of the fabric pile threads 
is not affected, yet the adhesion of the fabric on 
the surface is excellent. The pile thread loops of 
the active pile do not come into contact with the 
25 surface and will therefore not be subject to wear. 
Moreover, this method requires less pile thread to 
achieve a certain effective pile height. 

The methods according to this invention where 
the pile-forming pile warp threads are interlaced 
30 with third weft threads in order to produce fabrics 
where pile passes through, can be modified to a 
method where the pile-forming pile warp threads 
are interlaced with first weft threads to produce 
fabrics where pile does not pass through by allow- 
35 ing the interlacing of the pile warp threads to take 
place one pick earlier or one pick later. This re- 
quires only a minor modification of the control data 
for the device (such as, for example, a jacquard 
loom) for positioning the pile warp threads relative 
40 to the successive weft threads. 

In a preferred method according to this inven- 
tion, the first and third weft threads are provided 
such that they extend in planes lying one above 
the other, while the tension warp threads are in 
45 each case bound in such that they extend between 
said first and third weft threads. 

As a result, the dead pile warp threads bound 
into the fabrics are protected on the back by these 
tension warp threads, 
so If the pile-forming pile warp threads are in each 
case interlaced with the weft thread (the first or 
third weft thread, depending on the method used 
according to this invention) running on the back of 
the tension warp thread, th patt rn of the pile 
55 fabric is very accurate and clearly visible on the 
back of the pile fabrics. 

A fabric (in particular, a carpet) which is weav- 
d according t a three-pick weav t nds to curl 



4 



7 



EP 0 628 649 A1 



8 



towards the back. This is caused by the fact that, 
on the one hand, the pile warp thread bound in on 
the back pr vents the elongation or extension of 
the fabric on the back, while, on the other hand, the 
bound-in dead pile warp threads push the fabric 5 
apart on the pile side. 

Moreover, the weft threads situated on the pile 
side of the dead pile warp threads may push these 
dead pile warp threads between successive weft 
threads against the tension warp threads, as a w 
result of which dead pile warp treads are bound in 
in a wave-like manner and causing increased pile 
consumption. 

An additional object of this invention is to elimi- 
nate these disadvantages. This object is achieved is 
in that a second tension warp thread is provided for 
every warp thread system in each fabric. This 
second tension warp thread is bound in between 
the second and third weft threads so that only the 
second weft threads extend on the pile side of this 20 
second tension warp thread. 

The first tension warp thread extends between 
the first and third weft threads of every warp thread 
system. 

As a result of this second tension warp thread. 25 
the fabric can not extend on the pile side and 
curling is prevented. In addition, the weft threads 
running on the pile side press the dead pile warp 
threads against the first tension warp threads. The 
dead pile warp threads remain extended and pile 30 
consumption for binding in remains at a minimum. 

When using two tension warp threads in every 
warp thread system, the warp threads of a warp 
thread system can be arranged next to one another 
in the following order: the first tension warp thread, 35 
the two binder warp threads, the second tension 
warp thread, the pile warp threads. The pile warp 
threads are thus in each case situated between two 
tension warp threads (the second tension warp 
thread of a warp thread system and the first ten- 40 
sion warp thread of a subsequent warp thread 
system). The pile sides are consequently out of 
range of the binder warp threads, so that these 
binder warp threads cannot affect the orientation of 
the pile sides. Thus the pile sides assume the 45 
desired upright position and form straighter lines in 
the warp direction on the pile surface. This results 
in the pile sides not mixing with pile sides of an 
adjacent row of pile loops. 

Furthermore, an additional tension warp thread 50 
may serve as a guide for the weft insertion m ans 
so that dead pile warp threads do not have to carry 
a weft insertion means which could result in them 
being damaged or breaking as a consequence of 
their contact with aw ft ins rtion means. 55 

Th addition of a further tension warp thr ad in 
ach fabric, as described above, can also b 
achi ved using a method wher the weft thr ads 



are bound in in a different manner than described 
above. By allowing both tension warp threads to 
run in such a manner that they are separated by 
the single weft threads, they extend abov one 
another, thereby preventing curling of the pile fab- 
ric. By ensuring that a tension warp thread xtends 
in each case on either side of the pile warp 
threads, straighter pile rows are achieved. Both 
measures can be applied separately or in combina- 
tion. 

With the method for manufacturing a face-to- 
face pile fabric where pile does not pass through, 
mixing contours are prevented by interlacing a pi! 
warp thread which starts forming pile or finishes 
forming pile, respectively, with a first weft thr ad 
before it starts forming pile or is bound in, respec- 
tively. 

By binding in the dead pile warp threads in 
such a manner that they extend between the sec- 
ond and third weft threads and extend on the pile 
side of the fabric relative to the first weft threads, 
the bound-in dead pile warp threads do not show 
through on the back of the pile fabrics, resulting in 
an identical appearance of the back of both pile 
fabrics. (After all, pile warp threads that are bound 
into the top fabric differ in colour from the pile warp 
threads that are bound into the bottom fabric). 

It is important that, in the above-described 
methods according to this invention, double pile 
warp threads do not occur. 

Double (married) pile warp threads occur when 
a pile change is effected (when a first pile warp 
thread which formed pile from a certain pick on- 
wards is bound in and a second pile warp thread 
which was bound in starts forming pile from the 
same pick onwards) in the face-to-face fabric, be- 
tween a first pile warp thread which is to be bound 
into one fabric after the pile change and a second 
pile warp thread which was bound into the other 
fabric before the pile change. 

The marriage of these pile warp threads be- 
tween top fabric and bottom fabric results in so- 
called mixing contours (a pile side in one coloured 
area extends into another colour field) causing poor 
delineation on the pile surface between adjacent 
colour fields. 

This is prevented by omitting a pile loop, or in 
other words by either binding the first pile warp 
thread into the pile fabric two picks earlier than the 
fixed pick or the second pile warp thread starting to 
form pile two picks later than the fixed pick. 

The pile warp thread whose pile loop is omitted 
is set so that the omission takes place in the 
direction where there is m re than ne pile loop. 

The method according to this inv ntion can b 
impl m nted t gr at eff ct. using a trip! w ft 
insertion mechanism with which, alternat ly, a sec- 
nd and third weft thread are provided in th bot- 
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torn fabric and a first weft thread in the top fabric, 
or a second and third weft thread in the top fabric 
and a first weft thread in the bottom fabric, respec- 
tively. 

In a particularly preferred method according to 5 
this invention, at least one weft thread of the two 
weft threads of each group with which no pile warp 
thread is interlaced, is chosen to be thinner than 
the other weft threads of that group. 

The pile-forming pile warp threads are thus to 
interlaced in each case with a relatively thick weft 
thread while one or both of the other weft threads 
are relatively thin. 

In the case of a pile fabric where pile passes 
through, this results in the pattern becoming visible 75 
even more clearly on the back, and the colour of 
the bound-in dead pile warp threads not showing 
through on the back. Thus, both pile fabrics have 
an identical back which clearly shows the pattern. 

An additional advantage thereof is the fact that 20 
the sides of the pile loops are pushed apart to a 
lesser degree if a relatively thin weft thread ex- 
tends between these sides. This results in sides 
which are more upright which again serves to pro- 
duce a clear and straight delineation of the pile 25 
fabric pattern. 

The characteristics of the methods according 
to this invention are explained in the following 
description of a number of non-restricting examples 
of face-to-face pile fabrics manufactured in accor- 30 
dance with this method. 

In this description, reference is made to the 
attached figures, in which: 

Figure 1 shows a cross section of a face-to-face 
pile fabric where pile passes through, manufac- 35 
tured according to a first variant method accord- 
ing to this invention; 

Figures 2 and 3 show a cross section of a face- 
to-face pile fabric where pile passes through, 
manufactured according to a second variant 40 
method according to this invention; 
Figure 4 shows the mutual position of the weft 
threads in a fabric of Rgure 2 or 3; 
Figures 5 to 7 inclusive show the mutual posi- 
tion of the weft threads in a fabric, manufactured 45 
according to the second variant method, where 
weft threads of different thickness are provided; 
Figures 8 and 9 show a cross section of a face- 
to-face pile fabric where pile passes through, 
manufactured according to a third variant meth- so 
06 according to this invention, where one t n- 
sion warp thread is provided for every warp 
thread system (Fig. 8) or two tension warp 
threads are provided for ev ry warp thr ad sys- 
tem (Fig. 9), respectiv ly; 55 
Figur s 10 and 12 show a cross section f a 
face-to-face pil fabric wh re pil pass s 
through, manufactur d acc rding to a fourth 



variant method according to this invention, 
where one tension warp thread is provided for 
every warp thread system (Fig. 10) or two ten- 
sion warp threads are provided for every warp 
thread system (Fig. 12), respectively; 
Figures 11 and 13 show a cross section of a 
face-to-face pile fabric where pile passes 
through, manufactured according to a fifth vari- 
ant method according to this invention, where 
one tension warp thread is provided for ev ry 
warp thread system (Fig. 11) or two tension 
warp threads are provided for every warp thread 
system (Fig. 13), respectively; 
Figures 14 and 15 show a cross section of a 
face-to-face pile fabric where pile does not pass 
through, having one tension warp thread for ev- 
ery warp thread system, manufactured accord- 
ing to the fourth (Fig. 14) or fifth (Fig. 15) variant 
method, respectively, according to this inven- 
tion; 

Rgure 16 shows a cross section of the face-to- 
face pile fabric according to Rgure 12 befor 
the correction of the pile change; 
Rgure 17 shows a cross section of the face-to- 
face pile fabric according to Rgure 14, having 
an additional tension warp thread for every warp 
thread system, and before the correction of the 
pile change; 

Rgure 18 shows a cross section of the face-to- 
face pile fabric according to Rgure 12, having in 
each case one relatively thin second weft thread 
on the pile side of the fabrics; 
Rgure 19 shows a cross section of the face-to- 
face pile fabric according to Rgure 10, having in 
each case one relatively thin first and second 
weft thread and a relatively thick third weft 
thread on the back of the fabrics; 
Rgure 20 shows a cross section of the face-to- 
face pile fabric according to Rgure 17, having in 
each case one relatively thin second weft thread 
and a relatively thick first and third weft thread; 
Rgure 21 shows a cross section of the face-to- 
face pile fabric according to Rgure 14, having in 
each case one relatively thin first and second 
weft thread and a relatively thick third weft 
thread on the back of the fabrics; 
Rgure 22 shows a diagrammatic representation 
of the positions of the tension warp threads, 
binder warp threads and pile warp threads rela- 
tive to the three weft insertion means of a triple 
weft insertion mechanism during weaving ac- 
cording to the invention of a face-to-face pile 
fabric having two tension warp threads for each 
fabric, on a face-to-face w aving loom; 
Rgures 23 and 24 show a cross section of a 
face-to-face pile fabric wh re pil does not pass 
through, manufactured according to a sixth vari- 
ant m thod according t this invention; 
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Figure 25 shows the mutual positions of the weft 
threads in a fabric of Figure 23 or 24; 
Figures 26 to 28 inclusive show the mutual 
positions of the weft threads in a fabric manu- 
factured according to the sixth variant method, 
where weft threads having different thicknesses 
are provided. 

According to ali variant methods of this inven- 
tion, a face-to-face pile fabric is manufactured by 
forming a top fabric (TF) and a bottom fabric (BF). 
Both fabrics (TF, BF) are formed by providing for 
each fabric in each case successive groups of 
three weft threads (6, 7, 8), so that, in every group, 
a first weft thread (6) extends next to a second (7) 
and a third weft thread (8), which are located one 
above the other, and by providing, for each fabric 
(TF, BF), adjacent warp thread systems having two 
binder warp threads (3, 4), one or more tension 
warp threads (9, 10; 9\ 10') and one or more pile 
warp threads (11-16). 

These binder warp threads (3, 4) cross each 
other a number of times so as to provide succes- 
sive openings (49-55; 49. 49\ 50. 50'; 49, 49", 501 
50"...; 49. 49'", 50. 50"\..) between their points of 
intersection, through which extend in each case 
one or more weft threads (6. 7. 8). In this manner, 
the weft threads (6. 7, 8) are bound into the re- 
spective fabrics (TF, BF). The tension warp threads 
(9, 10;, 9\ 10') are bound into the respective fab- 
rics (TF. BF) in each of the warp thread systems. 
The pile-forming pile warp threads (11-14) are in- 
terlaced with a weft thread (6, 8) alternately in the 
top fabric (TF) and in the bottom fabric (BF) in 
accordance with a three-pick weave. 

A dead pile warp thread (11-16) is bound into 
one of the fabrics (TF, BF). 

A pile warp thread (11-14) may have a part 

which forms pile and another part which may be 

bound in as dead pile warp thread. 

The face-to-face pile fabric is manufactured on 

a face-to-face weaving loom provided with a triple 

weft insertion means (21 , 22, 23, in Figure 22), by 

means of which in each case three weft threads (6, 

7, 8) are inserted simultaneously. 

In a first operating cycle, a second (7) and a 

third weft thread (8) are inserted into the top fabric 

(TF) and a first weft thread (6) is inserted into the 

bottom fabric (BF). 

In a second (subsequent) operating cycle, a 

first weft thread (6) is inserted into the top fabric 

(TF) and a second (7) and third weft thread (8) are 

inserted into the bottom fabric (BF). 

By inserting six weft threads (6, 7, 8) in two 

working cycles of the w aving loom, very ffici nt 

weaving is achiev d. 

In accordanc with a first variant m thod (see 

Figure 1) according to this invention, a face-to-fac 

carp t is manufactur d. in which case the first w ft 



threads (6) are provided in a plane on the back 
relative to the two planes above one another, 
through which the second (7) and third weft threads 
(8). respectively, extend. 
5 The binder warp threads (3, 4) cross a number 

of times and form successive openings (49-55) 
through which extend in each case a second (7) 
and a third weft thread (8), one above the other, 
followed by a first weft thread (6). 
10 In each fabric (TF, BF), in every warp thr ad 

system, a first tension warp thread (9, 10) is bound 
in which extends between the first weft threads (6) 
and the third weft threads (8). 

Furthermore, in each fabric (TF, BF), in very 
75 warp thread system, a second tension warp thr ad 
(9\ 10') is bound in which extends betwe n th 
second (7) and third weft threads (8). 

The dead pile warp threads (11-16) are bound 
in. divided over both fabrics (TF, BF). and xt nd 
20 between the second (7) and third weft threads (8). 
The pile-forming pile warp threads (11-13) are in 
each case interlaced with the first weft threads (6). 
After the face-to-face fabric has been cut through 
(cf. diagrammatic representation of cutting means 
25 in Figure 1), the pile sides are supported by the 
second (7) and third weft threads (8) which extend 
next to one another. In this manner, an upright pile 
is produced and mixing contours are prevented. 
The first tension warp thread (9. 10) protects 
30 the dead pile warp threads (11-16) on the back of 
the carpet. 

Since only the first weft threads (6), on which 
pile is formed, extend on the back of the first 
tension warp thread (9, 10), the pattern is very 

35 clearly visible on the back of the carpet. The dead 
pile warp threads can be prevented from showing 
through on the back of the carpet by means of the 
first tension warp threads (9, 10). 

The pattern is represented in full on the back 

40 of the carpet because a pile warp thread (12, 13) is 
interlaced with a first weft thread (6) at the transi- 
tion from a bound-in part to a pile-forming part, 
before it starts forming pile, and because a pile 
warp thread (11, 12) is interlaced with a first weft 

45 thread (6) at the transition from a pile-forming part 
to a bound-in part, before it is bound in. 

According to a second variant method (see 
Figures 2 and 3) according to this invention, a face- 
to-face carpet is manufactured, in which case the 

so first weft threads (6) are provided in a plane situ- 
ated between the two plan s lying one above the 
other in which the second (7) and third weft threads 
(8), respectively, extend. In each case a first weft 
thr ad (6) followed by the second (7) and third weft 

55 thr ads (8) lying one ab ve the oth r are provided 
through th openings (49-55) b tween th binder 
warp threads (3, 4) which cross a number of tim s. 
The d ad pile warp thr ads (11-16) and the first 
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tension warp threads (9, 10) are bound in in the 
same manner as with the first variant method, and 
thus r suit in th same advantages. Th pile-for- 
ming pile warp threads (11-14) are in each case 
interlaced with third weft threads (8) situated on the s 
back. The pile warp threads (11, 12, 13), a bound- 
in part of which changes to a pile-forming part, and 
the pile warp threads (11, 12, 14), a pile-forming 
part of which changes to a bound-in part, are 
interlaced first with a third weft thread (8) before to 
they start forming pile or are bound in, respec- 
tively. 

In this manner, mixing contours are prevented 
and the pattern is clearly and completely visible on 
the back of the carpet. 75 

In accordance with a third variant method (see 
Figures 8 and 9) according to this invention, a face- 
to-face carpet is manufactured, in which case the 
weft threads (6, 7, 8) are in the same positions as 
with the second variant method. Likewise, the dead 20 
pile warp threads (11-16) and the first tension warp 
thread (9, 10) are bound into the fabrics (TF, BF) in 
the same manner as with the second variant meth- 
od. 

The pile-forming pile warp threads (11-14) also 25 
form pile along the third weft threads (8) situated 
on the back. At the start and at the finish of the pile 
formation, a pile warp thread (11-14) is first inter- 
laced with a third weft thread (8) before it starts 
forming pile or is bound in, respectively. 30 

The difference with the second variant method 
is the fact that the first weft thread (6) is enclosed 
in each case in a separate opening (49\ 50V..) by 
the binder warp threads (3, 4). 

In every warp thread system there is a first 35 
binder warp thread (3) which successively inter- 
laces the first (6) and the third weft threads (8) with 
the first tension warp thread (9, 10) and there is a 
second binder warp thread (4) which in each case 
interlaces the second weft thread (7) between the 40 
pile sides so that it is separated from the first weft 
thread (6). 

In this manner, crossings of the binder warp 
threads (3, 4) are achieved on both sides of the 
first weft threads (6). 45 

The binder warp threads (3, 4) thus form suc- 
cessive openings (49, 49*. 50. 50\ ...) through 
which alternately a first weft thread (6) or a second 
(7) and third weft thread (8), respectively, extend. 

The first weft thread (6) thus extends in each 50 
case through a separate opening (49\ 50\ . ..) 
which is located between two openings (49, 50; 50, 
51), through which in each case the adjacent sec- 
ond (7) and third weft threads (8) extend. 

In this way, the first weft thr ads (6) can no 55 
longer penetrat the adjac nt s cond (7) and third 
weft thr ads (8), as a r suit of which a drawn pil is 
pr v nted (and thus mixing contours as w II). 



Rgure 9 differs from Figure 8 in that a second 
tension warp thread (9\ 10') was added to every 
warp thread system. The abovementioned advan- 
tages resulting from the use of two tension warp 
threads (9, 10), (9*. 10') in every warp thread sys- 
tem are therefore also obtained with this variant 
method. 

A fourth variant method (see Figures 10 and 
12) according to this invention differs from the third 
variant method in that the weft threads (6, 7, 8) are 
bound in by the binder warp threads (3, 4) in a 
different manner. 

The binding in of the weft threads takes place 
in such a manner that in each case the second (7) 
and third weft threads (8) extend through succ s- 
sive openings (49-55) between the binder warp 
threads (3, 4), while the first weft threads (6) in 
each case extend through an opening (49", 50 M ) 
which is formed between, on the one hand, two 
binder warp threads (3. 4) and, on the other hand, 
the tension warp thread (9. 10). Because the first 
weft threads in each case extend through a sepa- 
rate opening and are consequently separated from 
the adjacent second and third weft threads, they 
can no longer penetrate the second and third weft 
threads. The disadvantages indicated above which 
resulted from said penetration are thus eliminated. 

The face-to-face pile fabric according to Figure 
12 differs from that according to Rgure 10 in that a 
second tension warp thread (9\ 10') was added to 
every warp thread system in each fabric (TF, BF), 
which results in the abovementioned advantages. 

The tension warp thread (9, 10) is bound in on 
the back of the fabric relative to the first weft 
threads (6), while the crossing of binder warp 
threads (3, 4) relative to the first weft threads (6) is 
in each case provided on the pile side, so that the 
openings (49", 50", ...) are formed between, on the 
one hand, the crossing binder warp threads (3, 4) 
and, on the other hand, the tension warp thread (9, 
10). 

A fifth variant method according to this inven- 
tion (see Figures 11 and 13) differs from the third 
and fourth variant method in that the weft threads 
(6, 7, 8) are bound in by the binder warp threads 
(3, 4) in yet another manner. 

The binding in of the weft threads (6, 7, 8) 
takes place such that in each case the second (7) 
and third weft threads (8) extend through succes- 
sive openings (49-55) between the binder warp 
threads (3, 4), while the first weft threads (6) in 
each case extend through an opening (49"\ 50'", 
...) which is formed between, on the one hand, the 
two binder warp threads (3. 4) and, n the other 
hand, at least one d ad pile warp thread (11-16). 

In this cas , the first d ft thr ads (6) in ach 
cas ext nd through s parat openings (49"\ 50'", 
...) as w II and are consequently s parated fr m 
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the adjacent second (7) and third weft threads (8) 
which extend through the adjacent openings (49- 
55). These first w ft threads (6) can therefore no 
longer penetrate said adjacent second (7) and third 
weft threads (8) as a result of which a drawn pile is s 
prevented (and thus mixing contours as well). 

The face-to-face pile fabric according to Figure 
13 differs from that of Figure 11 in that a second 
tension warp thread (9\ 10') was added to every 
warp thread system in each fabric (TF, BF) which w 
results in the abovementioned advantages. 

The dead pile warp threads (11-16) are bound 
in on the pile side of the fabric (TF, BF) relative to 
the first weft threads (6), while the crossing of the 
binder warp threads (3, 4) relative to the first weft 75 
threads (6) is in each case provided on the back, 
so that the openings (49"\ 50 M \ ...) are formed 
between, on the one hand, the crossing binder 
warp threads (3, 4 ) and, on the other hand, at least 
one dead pile warp thread (11-16). 20 

The dead pile warp threads (11-16) are bound 
in on the pile side of the fabric (BF, TF) relative to 
the first weft threads (6) in order to prevent their 
colour showing through on the back of the fabric. 

The tension warp thread (9. 10) runs on the 25 
back of the fabric (BF, TF) relative to the first weft 
threads. (6) and the pile-forming pile warp threads 
(11-14) are interlaced with the third weft threads 
(8). The resulting fabrics are pile fabrics where the 
pile passes through. 30 

In Figures 14 and 15 the pile-forming pile warp 
threads (11-14) are interlaced with the first weft 
threads (6). 

In Figure 14, the first weft threads (6) are 
bound in according to the fourth variant method 35 
according to this invention. 

In Figure 16, the first weft threads (6) are 
interlaced according to the fifth variant method 
according to this invention. 

When a pile-forming pile warp thread (12) is 40 
bound in from a certain pick onwards in one fabric, 
for example the bottom fabric (BF), and when a 
bound-in pile warp thread (13) starts forming pile 
from the same pick onwards, both pile warp 
threads (12, 13) marry at that location (X) between 45 
the top fabric (TF) and the bottom fabric (BF). This 
is referred to as double pile warp threads (see 
Figures 16 and 17). 

These double pile warp threads (12, 13) cause 
mixing contours. Eliminating the pile loop prevents 50 
the two pile warp threads (12, 13) marrying. In 
essence, the pile warp thread (12) which has to 
finish forming pile is bound into the bottom fabric 
(BF) two picks earli r or th pil warp thr ad (13) 
which has to start forming pile starts forming pil 55 
two picks later. 

If th binding-in data n cessary to impl ment 
th m thods according to this invention are stored 



in a data file of a computer, the double pile warp 
threads can be eliminated in a quick and relatively 
simpl manner by going through this data ff I con- 
taining software and finding the locations wher a 
pile change, as described above, takes place and 
omit a loop knop at those locations. 

This omission takes place in the forward or 
backward direction, in the direction where ther is 
more than one pile knop. 

After correction of the pile change in the weav 
according to Figure 16, a weave is achiev d as 
represented in Figure 12. With this weave, the pil 
warp thread (12) is bound into the bottom fabric 
(BF) two picks earlier so that one pile loop of this 
pile warp thread (12) is eliminated. 

After correction of the pile change in a weav 
according to Figure 17, a weave is achiev d as 
represented in Figure 14. In this case as well, the 
pile warp thread (12) is bound into the bottom 
fabric (BF) two picks earlier. 

Figure 18 shows a cross section of a face-to- 
face pile fabric where pile passes through and 
having in each case an additional tension warp 
thread (9\ 10') in the top fabric (TF) and in the 
bottom fabric (BF). This fabric is manufactured 
according to the fourth variant method according to 
this invention. However, the following applies to all 
variant methods according to this invention where 
pile is formed on the third weft threads (8). 

According to this method (Fig. 18), the second 
weft threads (7) are chosen to be thinner than the 
other weft threads (6), (8). This results in the sides 
of the pile loops being pushed apart to a lesser 
degree. It is also possible to choose the second 
weft threads (7) and the first weft threads (6) to be 
thinner than the third weft threads (8). In addition to 
the aforementioned advantage, this also has the 
advantage that the fabric back becomes less thick, 
as a result of which the part of the pile knop which 
is located in the back is shortened leading to a 
saving in pile material. 

The relatively thick weft on the back ensures a 
clear pattern on the back and prevents the colour 
of the bound-in dead pile warp threads from show- 
ing through on the back. Thus the backs of the 
bottom fabric (BF) and of the top fabric (TF) have 
an identical pattern: the design pattern. 

This method using relatively thin weft threads 
(7), and (6), (7), respectively, can also be used with 
face-to-face pile fabrics where pile does not pass 
through (see Figures 20 and 21). 

The use of r latively thin weft threads results in 
similar advantages with the other variant methods 
according to this invention. 

Figures 4 to 7 inclusive illustrat several cases 
where relatively thin weft threads (6, 7, 8) are used, 
in which the weft threads (6, 7, 8) and a pil loop 
ar shown of a fabric which has been manufactur d 
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according to the first variant method according to 
the invention. 

For very pile warp thread (11-16), the desired 
positions relative to the successive weft threads (6, 
7, 8) are stored in the form of a set of control data. 5 
This set is incorporated, for example, in a card 
design which is processed to form a data file or to 
control a jacquard device. During weaving, this 
jacquard device can position the pile warp threads 
in accordance with the input control data. w 

In the method according to this invention, the 
same set of control data can be used both for 
manufacturing a face-to-face pile fabric where pile 
passes through and for manufacturing a face-to- 
face pile fabric where pile does not pass through, 75 
as the pile-formation only has to be moved one 
pick in order to obtain either one or the other face- 
to-face pile fabric. 

When manufacturing a face-to-face pile fabric 
(TF), (BF) according to the methods according to 20 
this invention by means of a face-to-face weaving 
loom having a triple weft insertion mechanism (see 
Figure 22), the binder warp threads (3. 4), the 
tension warp threads (9. 10), (9\ 10') and the pile 
warp threads (11-16) are taken to a level prior to 25 
every pick (or shot) relative to the respective weft 
insertion heights of the three weft insertion means 
(21, 22, 23) of a triple weft insertion mechanism 
such that these threads (3, 4, 9, 9', 10, 10', 11-16), 
after the insertion of the weft threads (6, 7, 8), 30 
extend in the top fabric (TF) and the bottom fabric 
(BF), in the position required according to the de- 
sired weave relative to the weft threads (6, 7, 8). 
The warp threads (3, 4, 9, 9', 10, 10\ 11-16) extend 
through the reed (20). After the weft threads (6, 7, 35 
8) have been inserted, they are pushed by the reed 
(20) to the edge of the face-to-face pile fabric (TF), 
(BF) already formed. 

In this case, the binder warp threads (3, 4) and 
the tension warp threads (9, 10), (9\ 10') are posi- 40 
tioned, for example, by means of heald frames, 
while the pile warp threads (11-16) are positioned 
by means of a jacquard mechanism. 

The triple weft insertion mechanism alternately 
inserts two weft threads (7, 8) into the top fabric 45 
(TF) and one weft thread (6) into the bottom fabric 
(BF), or two weft threads (7, 8) into the bottom 
fabric (BF) and one weft thread (6) into the top 
fabric (TF), respectively. The top weft insertion 
means (21) alternately inserts a weft thread (6) and 50 
a weft thread (8) into the top fabric (TF). The 
bottom weft insertion m ans (13) alternately inserts 
a weft thread (8) and a weft thread (6) into the 
bottom fabric (BF). 

The centre w ft ins rtion m ans (22) alter- 55 
nat ly inserts a weft thread (7) into th bottom 
fabric (BF) and a w ft thr ad (7) into the top fabric 
(TF). 



In the method according to this invention, in 
which two tension warp threads (9, 10), (9\ 10') are 
provided for each fabric (TF), (BF), the tension 
warp threads (9\ 10') serve as a guide for the w ft 
insertion means (21, 22, 23). In the situation illus- 
trated in Figure 22. the tension warp thread (9) of 
the top fabric (TF), the tension warp thread (10') of 
the bottom fabric (BF) and the tension warp thr ad 
(10) of the bottom fabric (BF) form a guide for th 
top (21), centre (22) and bottom (23) weft insertion 
means, respectively. Thus, the dead pile warp 
threads (11-14) do not have to fulfil this guide 
function and they are prevented from being damag- 
ed or breaking. 

According to the sixth variant method (see Fig- 
ures 23 and 24) according to this invention, fabrics 
are produced which only differ from the second 
variant method (Figures 2 and 3) in that the pile- 
forming pile warp threads (11-14) are in each cas 
interlaced with the first weft threads (6). 

In other words, by shifting the pile formation by 
one pick, fabrics where the pile does not pass 
through are produced. 

Figures 25 to 28 inclusive illustrate the weft 
threads (6, 7. 8) and a pile loop of a fabric which 
was manufactured according to this sixth variant 
method, and where (Fig. 26-28) the second (7) 
and/or the third weft thread (8) are chosen to be 
thinner than the other weft thread or weft threads. 

The use of relatively thin weft threads has the 
advantage that less pile thread material is required 
to achieve the same pile level and that the pile 
sides are pushed apart to a lesser degree. 

Claims 

1. Method for manufacturing a face-to-face pile 
fabric, in which 

- a top fabric (TF) and a bottom fabric (BF) 
are formed by providing successive 
groups of three weft threads (6, 7, 8) for 
each fabric (TF, BF), so that, in every 
group, a first weft thread (6) extends next 
to a second (7) and a third weft thread 
(8), which are located one above the 
other, by providing, for each fabric (TF, 
BF), adjacent warp thread systems hav- 
ing two binder warp threads (3, 4) which 
cross a number of times so as to form 
successive openings between their 
points of intersection, through which ex- 
tends in each case a group of weft 
threads (6, 7, 8). and by binding a ten- 
sion warp thread (9, 10) into ach fabric 
(TF, BF) in each of the warp thread sys- 
t ms; 

- in each cas three w ft thr ads are in- 
s rted simultaneously; 
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- in accordance with a three-pick weave, in 
each of the warp thread systems at least 
on pil -forming pile warp thread (11-14) 
is interlaced with a weft thread (6), al- 
ternately in the top fabric (TF) and in the 5 
bottom fabric (BF); 

- and all pile-forming pile warp threads 
(11-14) between both fabrics (TF, BF) are 
cut through; 

characterized in that the first weft threads (6) io 
of successive groups extend in a first plane, 
which lies on the back relative to a second and 
third plane in which, respectively, the second 
(7) and third weft threads (8) of these succes- 
sive groups extend; in that the pile-forming pile 75 
warp threads (11-14) are in each case inter- 
laced with a first weft thread (6); and in that 
dead pile warp threads (11-16) are bound in in 
each warp thread portee, distributed over top 
fabric (TF) and bottom fabric (BF). 20 

2. Method according to Claim 1, characterized in 
that a pile warp thread (11-14) whose pile- 
forming part changes into a bound-in part is 
interlaced with a first weft thread (6) before it is 25 
bound in, and/or in that a pile warp thread (11- 

14) whose bound-in part changes into a pile- 
forming part is interlaced with a first weft 
thread (6) before it starts forming pile. 

30 

3. Method for manufacturing a face-to-face pile 
fabric, in which 

- a top fabric (TF) and a bottom fabric (BF) 
are formed by providing successive 
groups of three weft threads (6, 7, 8) for 35 
each fabric (TF, BF), so that, in every 
group, a first weft thread (6) is followed 

by a second (7) and a third weft thread 
(8), which are located one above the 
other on the pile side and on the back of 40 
the fabric (TF, BF), respectively, by pro- 
viding, for each fabric (TF, BF), adjacent 
warp thread systems having two binder 
warp threads (3, 4) which cross a num- 
ber of times so as to form successive 45 
openings between their points of inter- 
section, through which extends in each 
case a group of weft threads (6, 7, 8), 
and by binding a tension warp thread (9, 
10) into each fabric (TF, BF) in each of 50 
the warp thread systems; 

- in each of the warp thread systems at 
least one pile warp thread (11-14) is pro- 
vided, whose one part forms pile by be- 
ing int rlaced, in accordanc with a 55 
three-pick w av , with a third weft thr ad 

(8), altemat ly in the top fabric (TF) and 
in the bottom fabric (BF), and whos 



other part is bound into a fabric (TF, BF) 
as dead pile warp thread; 

- in each case thr e weft threads are in- 
serted simultaneously; 

- and the pile-forming parts of all pile warp 
threads (11-14) between both fabrics (TF, 
BF) are cut through; 

characterized in that, in each warp thread por- 
tee, both at a transition from a pile-forming part 
to a bound-in part and at a transition from a 
bound-in part to a pile-forming part of a pil 
warp thread (11-14), said pile warp thread (11- 
14) is interlaced with a third weft thread befor 
it is bound in or starts forming pile, r sp c- 
tively; and in that the dead pile warp threads 
(11-16) are bound in in each warp thread por- 
tee, distributed over top fabric (TF) and bottom 
fabric (BF). 

4. Method for manufacturing a face-to-face pile 
fabric, in which 

- a top fabric (TF) and a bottom fabric (BF) 
are formed by providing successive 
groups of three weft threads (6, 7, 8) for 
each fabric (TF, BF), so that in every 
group, a first weft thread (6) extends next 
to a second (7) and a third weft thread 
(8), which are located one above the 
other on the pile side and the back of the 
fabric (TF, BF), respectively, by provid- 
ing, for each fabric (TF, BF), adjacent 
warp thread systems having two binder 
warp threads (3, 4) which cross a num- 
ber of times so as to enclose the weft 
threads (6, 7, 8) in the resulting succes- 
sive openings (49. 49\ 50, 50\ 51, 51 \ 
...), and by binding a tension warp thread 
(9, 10) into each fabric (TF, BF) in each 
of the warp thread systems; 

- in each of the warp thread systems at 
least one pile-forming pile warp thread 
(11-14) is interlaced, in accordance with 
a three-pick weave, with a third weft 
thread (8), alternately in the top fabric 
(TF) and in the bottom fabric (BF); 

- in each case three weft threads are in- 
serted simultaneously; 

- and all pile warp threads (11-14) between 
both fabrics (TF, BF) are cut through; 

characterized in that alternately a first weft 
thread (6) or a second (7) and a third weft 
thread (8), r spectively. extend through the 
successive op nings (49, 49', 50, 50\ 51, 51', 
...) betw en th binder warp threads (3, 4); and 
in that th dead pile warp threads (11-16) ar 
bound in in each warp thread porte distrib- 
uted ov r th top fabric (TF) and bottom fabric 
(BF). 



11 



21 



EP 0 628 649 A1 



22 



5. Method for manufacturing a face-to-face pile 
fabric, in which 

- a top fabric (TF) and a bottom fabric (BF) 
are formed by providing successive 
groups of three weft threads (6, 7, 8) for 5 
each fabric (TF, BF), so that, in every 
group, a first weft thread (6) extends next 

to a second (7) and a third weft thread 
(8), which are located one above the 
other on the pile side and on the back of 10 
the fabric (TF, BF), respectively, by pro- 
viding, for each fabric (TF, BF), adjacent 
warp thread systems having two binder 
warp threads (3, 4) which cross a num- 
ber of times so as to form successive 16 
openings (49-55) between their points of 
intersection, through which extends in 
each case at least one weft thread, and 
by binding a tension warp thread (9, 10) 
into each fabric (TF, BF) in each of the 20 
warp thread systems; 

- in each of the warp thread systems at 
least one pile-forming pile warp thread 
(11-14) is interlaced, in accordance with 

a three-pick weave, with a weft thread (6, 25 
8), alternately in the top fabric (TF) and 
in the bottom fabric (BF); 

- dead pile warp threads (11-16) are bound 
into one of both fabrics (TF), (BF), or are 
bound in distributed over both fabrics 30 
(TF, BF); 

- in each case three weft threads are in- 
serted simultaneously; 

- and all pile-forming pile warp threads 
(11-14) between both fabrics (TF, BF) are 35 
cut through; 

characterized in that in each case the second 
(7) and third weft threads (8) extend through 
said successive openings (49-55), while the 
first weft threads (6) in each case extend ao 
through an opening (49", 50", 51", ...) which is 
formed between, on the one hand, two binder 
warp threads (3, 4) and, on the other hand, a 
tension warp thread (9, 10) or through an 
opening (49'", 50 M \ 51 "\ ...) which is formed as 
between, on the one hand, the two binder warp 
threads (3, 4) and, on the other hand, at least 
one dead pile warp thread (11-16). 

6. Method according to Claim 5, characterized in so 
that the tension warp thread (9, 10) runs on the 
back of the fabric relative to the first weft 
threads (6), while the crossing of binder warp 
threads (3, 4) r lative to the first weft thr ads 

(6) is provided in each case n th pil side, 55 
so that th successiv openings (49", 50", 
51 ", ...) ar form d betw n th crossing bind- 
r warp thr ads (3, 4), on th on hand, and 



the tension warp thread (9, 10), on the other. 

7. Method according to Claim 5, characterized in 
that the dead pile warp threads (11-16) are 
bound in on the pile side of the fabric (TF, BF) 
relative to the first weft threads (6), while th 
crossing of the binder warp threads (3, 4) 
relative to the first weft threads (6) is provided 
in each case on the back, so that the succes- 
sive openings (49"\ 50'", 51'", ...) are formed 
between the crossing binder warp threads (3, 
4), on the one hand, and at least one dead pil 
warp thread (11-16), on the other. 

8- Method according to one of claims 4 to 7 
inclusive, characterized in that a pile warp 
thread (11-14) whose pile-forming part 
changes into a bound-in part is interlaced with 
a third weft thread (8) before it is bound in, 
and/or in that a pile warp thread (11-14) wh se 
bound-in part changes into a pile-forming part 
is interlaced with a third weft thread (8) befor 
it starts forming pile. 

9. Method for manufacturing a face-to-face pile 
fabric, in which 

- a top fabric (TF) and a bottom fabric (BE) 
are formed by providing successive 
groups of three weft threads (6, 7, 8) for 
each fabric (TE, BF), so that, in every 
group, a first weft thread (6) which is not 
located on the back of the fabrics (TF, 
BF) is followed by a second (7) and a 
third weft thread (8), which are located 
one above the other on the pile side and 
on the back of the fabric (TF, BF), re- 
spectively, by providing, for each fabric 
(TF, BF), adjacent warp thread systems 
having two binder warp threads (3, 4) 
which cross a number of times so as to 
form successive openings (49-55) be- 
tween their points of intersection, through 
which extends in each case a group of 
weft threads (6, 7, 8), and by binding a 
tension warp thread (9, 10) into each 
fabric (TF, BF) in each of the warp thread 
systems; 

- in each of the warp thread systems at 
least one pile-forming pile warp thread 
(11-14) is interlaced, in accordance with 
a three-pick weave, with a weft thread, 
alternately in th top fabric (TF) and in 
th bottom fabric (BF); 

- in each case three weft threads are in- 
serted simultaneously; 

- and all pile-forming pil warp threads 
(11-14) between both fabrics (TF, BF) are 
cut through; 
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characterized in that the dead pile warp 
threads (11-16) are bound in distributed over 
both fabrics (TF, BF), and in that the pile- 
forming pile warp threads (11-14) are inter- 
laced with in each case the first weft thread (6) 5 
of successive groups. 

10. Method according to one of the preceding 
claims, characterized in that the first weft 
threads (6) and the third weft threads (8) ex- to 
tend in planes lying one above the other, and 

in that the tension warp threads (9, 10) extend 
between said first (6) and third weft threads 
(8). 

15 

11. Method according to Claim 10, characterized 
in that a second tension warp thread (9', 10') is 
bound in in each warp thread system between 
the second (7) and third weft threads (8) so 

that only the second weft threads (7) extend on 20 
the pile side of the second tension warp thread 
(9\ 10'). 

12. Method according to one of the preceding 
claims, characterized in that a tension warp 25 
thread (9, 10), (9\ 10*) extends in each warp 
thread system on either side of the pile warp 
threads (11-16). 

13. Method according to Claim 11 or 12, char- 30 
acterized in that at least one of the tension 
warp threads (9 f ), (10') of a warp thread sys- 
tem is used as support for a weft insertion 
means (21), (22), (23). 

35 

14. Method according to one of Claims 9 to 13 
inclusive, characterized in that a pile warp 
thread (11-14) whose pile-forming part 
changes into a bound-in part is interlaced with 

a first weft thread (6) before it is bound in, 40 
and/or in that a pile warp thread (11-14) whose 
bound-in part changes into a pile-forming part 
is interlaced with a first weft thread (6) before it 
starts forming pile. 

45 

15. Method according to one of the preceding 
claims, characterized in that the dead pile warp 
threads (11-16) are bound in between the sec- 
ond (7) and third weft threads (8) and extend 

on the pile side of the fabric (TF, BF) relative 50 
to the first weft threads (6). 

16. Method according to one of the preceding 
claims, characterized in that, in order to effect 

a pile change - at a particular shot in th face- 55 
to-face fabric - b tween a first pile warp 
thread, which is to b bound into on fabric 
(TF or BF) aft r the pile change, and a second 



pile warp thread which was bound into the 
fabric (BF or TF) before the pile change, the 
marriage (X) of th se pil warp threads be- 
tween top fabric (TF) and bottom fabric (BF) is 
prevented by either binding the first pil warp 
thread into the pile fabric (TF, BF) two picks 
earlier than the fixed pick or by allowing the 
second pile warp thread to start forming pile 
two picks later than the fixed pick. 

17. Method according to one of the preceding 
claims, characterized in that alternately, a s c- 
ond (7) and third weft thread (8) are provided 
in the bottom fabric (BF) and a first weft thr ad 
(6) in the top fabric (TF), or a second (7) and 
third weft thread (8) in the top fabric (TF) and a 
first weft thread (6) in the bottom fabric, re- 
spectively, using a triple weft insertion means. 

18. Method according to one of the prec ding 
claims, characterized in that the interlacing of 
the pile-forming pile warp threads (11-14) with 
the weft threads (5, 8) in each fabric (TF, BF) 
is effected one pick earlier or later in order to 
manufacture a fabric where pile passes 
through instead of a fabric where pile does not 
pass through, or the other way round. 

19. Method for manufacturing a face-to-face pile 
fabric, in which 

- a top fabric (TF) and a bottom fabric (BF) 
are formed by allowing weft threads (6, 
7, 8) to interact with adjacent warp thread 
systems, which comprise two binder 
warp threads (3, 4) and a tension warp 
thread (9, 10), so that the binder warp 
threads (3, 4) cross a number of times so 
as to form successive openings (49-55, 
49, 49\ 50, 50\ ...) between their points 
of intersection, through which extends in 
each case at least one weft thread (6, 7, 
8), and so that the tension warp thread 
(9, 10) is bound into the fabric (TF, BF); 

- pile-forming pile warp threads (11-14) are 
interlaced, in accordance with a three- 
pick weave, alternately in the top fabric 
(TF) and in the bottom fabric (BF), and 
dead pile warp threads (11-16) are bound 
in distributed over top and bottom fabric 
(TF), (BF); 

- and the pile-forming pile warp threads 
(11-14) between both fabrics (TF, BF) are 
cut through; 

characterized in that in each warp thread sys- 
tem, a second tension warp thread (9\ 10') is 
bound in in such a manner that both tension 
warp threads (9, 10), (9', 10') xt nd on 
above the th r, separat d by a w ft thr ad (6, 
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8), and/or in that a tension warp thread (9, 10), 
(9\ 10') extends in each case on either side of 
the pile warp threads (11-16). 

20. Method according to Claim 19, characterized 
in that at least one of the tension warp threads 
(9, 10), (9\ 10') of a warp thread system 
serves as support for a weft insertion means 
(21), (22), (23). 



70 



21. Method according to one of the preceding 
claims, characterized in that, of the two weft 
threads (6, 7; 7, 8) for each group which are 
not interlaced with a pile warp thread (11-14), 
at least one weft thread (6, 7, 8) is thinner that is 
the other weft threads (6, 7, 8) of that group. 



20 



25 



30 



35 



40 



45 



50 



55 



14 



BNSDOCID: <E? 0S29545A1 I > 



EP 0 628 649 A1 



3 M9 8 6 50 5-f 



52 

4- 



53 



5V 




BP l^'t'^l 



FIG.1 



HNS DOC ID- <E? OfiPRaiQAi i 



1K 



EP 0 628 649 A1 




49 50 51 52 ^ t S3 

FIG. 2 



sv sr 



. S 9 J f JO « 52 53 5V 55^* 

rTTTl^ ^ ^ ^ ^ 



BF V 




FIG. 3 




FIG. 4 





S 9 




FIG. 6 



FIG.7 



EP 0 628 649 A1 





3NSDOCID: <EP 0S2S&49A1_L> 



17 



EP 0 628 649 A1 





1A 



EP 0 628 649 A1 




EP 0 628 649 A1 



1\ 



T i 8 50 50' 



44 ~i 



Mi 



T,y\ 



/5\ 



3 \ 







1 / 






1 1 
i J 




/5\ 






50" 



FIG . 14 



Mi 



50" 



















41 



^ 10 W Vsb 6 5 




FIG . 15 



SNSDOCID- <EP ce236i.=Ai < > 



20 



EP 0 628 649 A1 





FIG. 17 



aS'SDOClD. <=? 0629&4SA1 ! > 



?1 



EP 0 628 649 A1 



US 
/5\ f 



50" 



-13- 



6" * 



fiK /5V 



rZ 




50 I ? 



50 



/ I 
i \ 



m 




7 



H3 



Li 



L;Twy% / W w w w W_ _ 



40 



Jo' 
N ^0 



FIG . 18 



k9 ><3" 50 so" £ 8 



3 
9 




Vo ^ wk \v* - ^ ^, W W_ -r" 

W W si so" 6 * 1 



FIG. 19 



EP 0 628 649 A1 



u <fS W" SO .SO" 




' 7 / Mj \ ^ \W ( W \«7 \£/ \> Eg >x 
10 49 49" 50 50" 6 8 < 3 HO 



: IG . 20 



q X - V^/ j^L /2gs ^ ^ g -^ 




10 ^9 49" SO 50" 6 jf ^3 



FIG. 21 



BN'SDOC'D: <H? 0S2S3A3A1 J > 



23 



EP 0 628 649 A1 




EP 0 628 649 A1 



3 

o • 
J 



UQ % SO , 51 52 



53 5V 53" 




43 



T 

sc 



3 6 51 52 53 55 




FIG . 23 



4 

9 




3 ; ^^s sdY^Wi ^3 

FIG . 24 



QQqJ 
(JOG " 

FIG. 25 




FIG. 26 



or>n( 

fdp°o 



FIG. 27 



odd] 

?a c b°o 



i 



FIG . 28 



BNSDOCID: <EP 0e2S5^SA: J_> 



25 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 94 20 1621 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citatieaof < 



af rcicvEBt 



CLASSIFICATION OF THE 
APPUCATION (toLCLS) 



A,D 



P,A 



FR-A-2 182 790 (VEB WEBSTUHLBAU 
KARL-MARX-STADT) 

* claim 2; figures 1,2 * 

DE-A-42 21 376 (CHEMNITZER 
WEBMASCHINENBAU) 

* the whole document * 



1,3,10 
17 



17 



003027/10 



Tbc [resort search report has bees drawn up for ail c 



TECHNICAL FIELDS 
SEARCHED (latCLS) 



D03D 



Flanaf« 

THE HAGUE 



3 October 1994 



Boutelegier, C 



CATEGORY OF CITED DOCUMENTS 

X : pstfcolariy retevaat If tafcea alone 
Y : aarttgrfarty rcicraat if ausbfaxri wtth amOcr 
•ocobmpi of tb« sum category 

O: 
P: 



T i taoory or ariadalo oaatrryiag tae amatfoa 
E : earlier patent toanaeat, bat peaflsaea' on, or 



altar teafiliageate 
D : cocorat dte* la the aeaHrattoa 

Li4 " 



eberof fees 



•NSDOCID: <EP 062BS49A 1 _l_> 



